Long-acting reversible contraceptives (LARCs), consist of IUD and implats, were effective and efficient methods in preventing the pregnancy. However, the used of these methods in Indonesia was still low. This study sought to explore LARC utilization trends and the factors influencing LARC used among reproductive women in Indonesia. This research analyzed data from the Indonesia Demographic and Health Survey 2017. Respondents in this study were women who currently used modern contraceptive methods. A total of 20,409 women who used modern methods were included in the analysis. Descriptive analysis was performed using chi-square and percentages. Logistic regression with complex sample design was used to determine the associated factors in LARC utilization. Among women in reproductive age who currently used modern contraception, IUDs and implants were viewed particularly unfavorably which only 16.5% of women used LARC. Findings highlighted that higher LARC use among reproductive age women in Indonesia correlated with higher parity, older women, higher education, working women, desire to limit the pregnancy in the future and more visited by fieldworkers in the last 12 months. This study underscored that even though only 4% of respondents were visited by fieldworkers, the utilize of LARC was higher among women who visited by fieldworkers. This study suggests that communication skills among fieldworker need to be enhanced to do counselling and work closely with the community member.
Introduction
Family planning is cost-effective intervention to improve maternal and child health through reducing high risk pregnancies and lowering unintended pregnancies (Smith, Ashford, Gribble, & Clifton, 2009; Starbird, Norton, & Marcus, 2016) . The Indonesia family planning program since its initiation in early 1970s to early 2000s has been successful in reducing fertility and maternal mortality. 63.6% married women used contraceptive methods in Indonesia (National Population and Family Planning Board, Statistics Indonesia, Ministry of Health, & ICF, 2018) . Despite the high prevalence of contraceptive use in Indonesia, it was reported that 8.1% of current pregnancies were mistimed and 7.1% of pregnancies were unwanted. Unwanted pregnancies in Indonesia were related to higher births and older women.
Government of Indonesia recommended Long-acting and permanent methods (LAPM) as it is mentioned as one of targeted outcome in the Indonesia Midterm National Development Plan 2020-2024. Long-acting reversible contraception reduce client's compliance and method's failure because of inconsistent and incorrect method use (Frost & Darroch, 2008; Stoddard, McNicholas, & Peipert, 2011) . Long-acting methods were cost-effective methods in reducing the risk of unintended pregnancies, long-lasting, convenient, it did not require frequent visits to the health providers and highly effective methods with less than 1% failure rate in a year (Stoddard et al., 2011; Trussell, 2004; Whitaker et al., 2008) . At 1 year, LARC have higher rates of continuation rates (more than 90%) and user satisfaction, and first-line contraceptive method to avoid unintended pregnancy in longer time (Peipert et al., 2013) . However, despite the strong efficacy and acceptability of LARCs, the used of LARCs was still low in Indonesia. In 2017, IUDs and implants were used by only less than 10% of women in reproductive age. Gallo, 2019; Austad, Shah, & Rohloff, 2018; Bhandari, Pokhrel, Gabrielle, & Amatya, 2019; Dempsey, Billingsley, Savage, & Korte, 2012; Finer, Jerman, & Kavanaugh, 2012; Harzif, Mariana, Malik, Silvia, & Lovita, 2019; Weber, Briggs, & Hanson, 2017) , parity (Asad et al., 2019; Bhandari et al., 2019; Finer et al., 2012; Mazzei et al., 2019) , family welfare (Adedini et al., 2019; Bhandari et al., 2019; Fekadu, Omigbodun, Roberts, & Yalew, 2019) , women's knowledge (Dempsey et al., 2012; Harzif et al., 2019; Mazzei et al., 2019) , women's education (Adedini et al., 2019; Asad et al., 2019; Mazzei et al., 2019; Ontiri et al., 2019; Secura & McNicholas, 2013) , husband education (Bhandari et al., 2019) , women's occupation (Adedini et al., 2019; Fekadu et al., 2019) , husband's occupation (Bhandari et al., 2019) , religion (Mazzei et al., 2019; Ontiri et al., 2019) , desire for children in the future (Bhandari et al., 2019; Ontiri et al., 2019) , accessibility (Secura & McNicholas, 2013) were documented as significant predictors of LARC used. Health related factors for LARC adoption were health workers skills (Harzif et al., 2019; Ontiri et al., 2019) , counselling (Mazzei et al., 2019; Secura & McNicholas, 2013) and history of abortion (Fekadu et al., 2019) . Other factors such as cost of contraception (Adedini et al., 2019; Finer et al., 2012; Harzif et al., 2019; Secura & McNicholas, 2013) , health worker training on LARC (Mazzei et al., 2019; Secura & McNicholas, 2013) , logistical support (Mazzei et al., 2019; Secura & McNicholas, 2013) , partner's support (Mazzei et al., 2019) , myths (Secura & McNicholas, 2013) and exposure to mass media (Adedini et al., 2019) were also related to the used of LARC.
Aim of The Study
The study aimed to estimate the predictors of the utilization of long-acting reversible contraceptives among married women aged 15-49 years in Indonesia.
Meterials and Methods

Data
Data in this analysis came from the Demographic and Health Survey, a national representative household survey that conducted about every 5 years and implemented in 90 countries to provide data related to population, health and nutrition. Indonesia Demographic and Health Survey (IDHS) 2017 was implemented with technical assistance from the ICF through the Demographic and Health Surveys (DHS) Program. Indonesia Demographic and Health Survey provided national and sub-national (provincial level) information on fertility, maternal health, child health, HIV/AIDS and women empowerment (National Population and Family Planning Board et al., 2018) . This study analyzed the women questionnaire which collected information on all women age 15-49 years.
This study included data that met the following inclusion criteria: (1) data collected from women's questionnaire in the 2017 IDHS as the most recent IDHS, (2) women age 15-49 years who married or lived with partner, (3) women currently used modern contraception at the time of interview, (4) final dataset were available for download and analysis as of January 2020. The final study dataset included 34 Provinces in Indonesia. Total sample size was 20,409 women which ranged from 33 women in North Kalimantan (the newest Province in Indonesia) to 4,307 in West Java Province.
Study Variables
The main outcome variable in this analysis was the used of modern contraceptive methods. In the survey, women were asked about their current method to avoid getting pregnant. Pregnant women at the time of survey would be coded 0 as not currently using. Only those women who used modern contraception will included in this analysis. Those women will be grouped into women who used IUDs and implants (LARC) and women who used other modern contraceptive methods (female sterilization, male sterilization, oral contraceptives, injectables, condom, and LAM). We excluded women who used traditional contraception (rhythm, withdrawal or other traditional methods) and not used any contraception.
In addition, for explanatory variables, women answered questions about their socioeconomic and their contraceptive related factors. We assessed eleven variables as possible predictors: women's age (15-19, 20-34, 35-49 years) , parity (0, 1-2, 3 or more), education (no education and primary, secondary and higher), occupation of women (not working, agriculture and others), future desire of children (no more and have another in the future), visited by family planning fieldworker in the 12 months (no, yes), knowledge about fertile day (no, yes), mass media exposure (no exposure, at least one exposure), wealth index (less wealthy, middle, wealthiest), place pf residence (urban, rural) and region (Java-Bali, outside Java-Bali). Those possible predictors were used due to their association with long acting contraceptive used in the previous studies (Adedini et al., 2019; Bhandari et al., 2019; Fekadu et al., 2019) .
Statistical Analysis
The denominator used in this study was women aged 15-49 years (married or cohabitation) who used modern contraceptive methods at the time of the survey in 2017. Logistic regression model is appropriate in assessing correlation of long-acting reversible contraception. The logistic model was built by assessing each possible predictor individually with the outcome interest, the used of long-acting reversible contraceptives (yes/no). All significant predictors in the bivariate analysis with LARC used, p-value < 0.05, were included in the initial multivariable logistic model. The final logistic model included only significant predictors after adjusted by all confounders. The constant effect of a predictor on the likelihood of the outcome were expressed as odds ratio at 95% confidence intervals. All the analysis used sample weighting adjustments by divide its sample weight 1000000 then it was normalized so the sample size after weighted was similar to unweighted sample size (ICF, 2018) . Complex sample analysis is also used in the survey design which design such as stratifying the population, sampling cluster or unequal probabilities in respondent's selection (some respondents had higher probability than others to be chosen as sample's study) (Sakshaug & West, 2014) . The data analysis was done using do-file Stata 15.1.
Ethical Considerations
This research used data collected at the 2017 Indonesia Demographic and Health Survey, downloaded by registering with the DHS website. The names and addresses of the respondents are not included while downloading the data. Therefore, no separate ethics approval is required for using the data for this paper.
Results
Levels and Trends in Contraceptive Used in Indonesia
Modern contraceptive used among married women 15-49 years in Indonesia increased gradually during three decades until 2017 ( Figure 1 ). However, the used of IUDs and implants dropped continuously from 16.4% in 1991 to 7.2% in 2012 then it started to increase in 2017 to 9.4%. 
Predictors of the Used of LARC
Of the 49,627 women age 15-49 years as respondents in IDHS 2017, there were 20,409 women who met the criterion for this analysis as currently married women who used modern contraceptive methods (after excluding women who did not use any contraception and whose who used traditional methods). Of the modern contraceptive users, it was estimated that 9.4% of women used LARC methods. Table 1 provides the demographic and reproductive characteristics stratified by LARC and non LARC methods. In the descriptive analysis, 54.69% of the respondents were aged 35-49 years, whereas 43.81% were aged 20-34 years and only 1.5% were aged 15-19 years. The majority of the respondents had secondary education (52.55%) whereas only about 10% had higher education.
About 62.84% of respondents had 1-2 children while only 0.5% of respondents were nulliparous. Regarding the predictor related to fertility, around 70% of women in this study did not want to have another child in the future and those women had a good knowledge of fertile day which those women answered correctly that fertile period occurred in between two menstrual period. However, based on frequency of visited fieldworker in the last 12 months, only 4% women in the study visited by fieldworker (table 1) . Modern contraceptive used was more prevalent among women who lived in rural areas and in the Java-Bali islands. Table 2 presents the distribution among LARC users in Indonesia. Compared to other modern contraceptive users, LARC users were higher parity, older, more educated, and wealthier. All possible determinants were tested in the bivariable analysis based on p-value < 0.05. In bivariate analyses, there were no significant differences in LARC use by place of residence and region.
In the final model with adjusted for other factors related to fertility and socio-demographic, the significant predictors that influenced LARC used were women's age, parity, education, women's occupation, future desire of children and visiting of fieldworker (table 3) . The adjusted odds ratio was higher among women aged 20-49 years by 1.8 times relative to younger women aged 15-19 years. High educated women were 2.56 times more likely to adopt LARC than women with primary education or less. The adoption of LARC among women who wanted to have another child in the future was low compared to women who did not want to have children. Despite the proportion of women who visited by fieldworker was still low, but the result showed the significant influence on the adoption of LARC. Women who visited by fieldworkers were 1.31 more likely to use LARC than those who did not visited by fieldworker.
The final model in the table 3 showed parous women, especially those who had three or more children had higher odds of LARC used compared to those who had two or less children or nulliparous women (aOR: 82.4; 95% CI: 11-610). Women with secondary education (aOR: 1.34; 95% CI: 1.18-1.52) and women with higher education (aOR: 2.56; 95% CI: 2.16-3.04) had higher odds of the used of LARC compared to those women with primary education or no education. Based on women's occupation, the used of LARC among women who work in agriculture (aOR: 1.34; 95% CI: 1.18-1.52) were higher than those who did not work, but the used of LARC was no difference between women who did not work and women who worked in sectors other than agriculture. Some of socio-economic and geographical factors (knowledge about fertile day, mass media exposure, welfare, residence and region) were not significantly associated with the used of LARCS and were not included in the final multivariate logistic regression model.
Discussion
The Indonesia family planning program has made an important contribution in reducing fertility and maternal mortality since its initiation in early 1970s. The increase of modern contraceptive methods in the last three decades in Indonesia was contributed by the most populous contraceptive in Indonesia, injectables and oral contraception. Creating community demand for long-acting contraceptive methods is critical to achieved the targeted of 63.4% modern contraceptive prevalence rate in 2024 as it is mentioned in the Indonesia Midterm National Development Plan 2020-2024. Health provider is one of key persons to meet the target, so it is needed to improve their knowledge and skill on LARC methods. By enhancing provider's capacity, it will increase women's access to various contraceptive methods and allow women to get informed choice especially for women who have low knowledge about LARC methods (Barrett, Soon, Whitaker, Takekawa, & Kaneshiro, 2012; Craig, Dehlendorf, Borrero, Harper, & Rocca, 2014) .
Results from the trend of contraceptive used demonstrated a gradual increase in the used of modern contraceptive methods. Between 1991 and 2017, there is an increase in the prevalence of reproductive women who used injectable, but a decrease in the used of LARC (BKKBN et al., 2017) . IUDs and implants discontinuation in Indonesia were common because of side effects or health concerns (National Population and Family Planning Board et al., 2018) . A study in Vietnam, IUD side effects which caused discontinuation were such as excessive menstrual bleeding, weight loss, infection and discomfort during sexual intercourse (Asad et al., 2019) . Moreover, the health concerns related to implants were amenorrhea, prolonged bleeding, bleeding irregularity, infection emotional lability, weight increase and headache (Brache, Faundes, Alvarez, & Cochon, 2002; Stoddard et al., 2011) . Among women who discontinued their IUDs or implants choose to switch their LARCs to short-acting methods that could contribute to unwanted pregnancy due to inconsistent and incorrect use of the methods.
A-slow paced upward in LARC used during 2012-2017 suggests increasing availability of family planning services, improving access to public or private sector and improving the capacity of health providers to deliver family planning services. Based on descriptive characteristics, it can be known that more than 50% among women who used other contraception and do not want to stop their pregnancy still used short-acting contraceptive methods which high rate of discontinuation and less effective. Women who want limiting their pregnancies should be targeted by family planning program to switch their methods toward long-acting contraception.
In this study, parity was the most important factor that influence long-acting reversible contraceptive used that could be seen from the highest adjusted odds ratio in the final model. Based on the descriptive statistics, there was no nulliparous women who used IUDs or implants and only 0.5% nulliparous women who used short-acting contraceptive methods. The low usage of LARC methods among nulliparous women has found in many studies despite those women have no medical contraindication to use contraceptive methods (Dempsey et al., 2012; Kavanaugh, Jerman, & Finer, 2015) . The result of this study that multiparous women more likely to used LARC than childless women was consistent to another study (Adedini et al., 2019) .
This study showed that only a few Indonesian women used modern contraception for delaying their first pregnancy. The reason for this may be that women want to be pregnant as soon as possible after their marriage since the high value of child ownership in Indonesia. Regarding to safety of contraception for nulliparous women, the previous studies showed the used on IUD did not affect future fertility to become pregnant following removal of the device (Delbarge et al., 2002; World Health Organization, 2015) . The return of fertility, indicated by cumulative pregnancy rates, was 100% after 12 months of IUD removal for nulliparous women with the median to be pregnant was 6 months (Delbarge et al., 2002) . Moreover, a study about LARC showed that intervention, such as evidence-based training for clinical providers related to accurate knowledge of medical eligibility of LARC use, counseling and clinical skill, can improve counseling and access to LARC especially for nulliparous women (Gibbs et al., 2016) . Therefore, it is important for nulliparous women to receive comprehensive and accurate information and counselling about pros and cons of IUDs and implants including effectiveness, safety, acceptability, accessibility, affordability and the impact of contraception on subsequent fertility.
Regarding women's age, this study showed that the used of LARC among older women were higher than younger women (aOR 1.8, 95% CI 1. 03-3.22 ). This may be because younger women preferred to use short-acting methods as their contraception for spacing or delaying their pregnancies, while older women have completed their fertility. This result was in line with prior studies in many countries (Adedini et al., 2019; Austad et al., 2018; Bhandari et al., 2019; Weber et al., 2017) . Barriers to use LARC by adolescents were including lack of knowledge and attitudes about LARC, limited access and high cost of initiation (Kavanaugh, Jerman, Ethier, & Moskosky, 2013; Secura & McNicholas, 2013; Weber et al., 2017) . However, some studies found that more than 50% adolescent aged 14-24 years had positive attitude toward IUD after being educational intervention about IUDs which informed about the effectiveness, insertion, removal, side effect, and cost of using IUDs (Mestad et al., 2011; Whitaker et al., 2008) . Therefore, IUD were promoted as a first-line contraceptive methods for adolescents to delay their pregnancies (Mestad et al., 2011) . It is important to ensure the provision of LARC methods and ensure the capacity and skills of health providers in providing family planning services.
As regards future desire of children, women who want to limit their pregnancy were more likely to adopt LARC than those who want another child. This result was consistent to other studies (Adedini et al., 2019) . Long-acting methods were common used by older women who had already reached their fertility goals. Women, who did not have desire children in the future, were prefer to choose IUDs or implants rather than tubectomy because with the similar effectivity as sterilization, by using LARC women did not have the risk of regret (Finer et al., 2012) . Furthermore, our results showed higher uptake of LARC methods among higher educated women compared to women with primary or less education. The plausible reason for this was educated women had more knowledge related to the benefit of family planning program and they more likely to afford contraception to prevent their pregnancies.
The odds of using long-acting reversible contraceptive methods compared to using other modern contraceptive methods for women whose visited by fieldworker in the last 12 months was higher compared to women who did not visited by fieldworker in the last 12 months. This finding is important for family planning program since based on the respondent's characteristics only less than 4% of respondents were visited by fieldworkers. The reason for this may be that women who visited by fieldworker get comprehensive family planning information and counselling, so they can choose long-acting reversible contraception as their appropriate contraceptive method. Therefore, communication skills among fieldworker need to be enhanced to do counselling and work closely with the community member. Competence fieldworkers are critical to promote community demand on long-acting reversible contraception since they are at the forefront line who work closely with the community member. This finding is consistent with other research which show the importance of information dissemination by family planning workers and the choice of contraceptive methods (Harzif et al., 2019) .
The strength of the study is based on nationally representative and large data. However, some factors related to contraceptive methods are not included in this study and the cross-sectional data do not allow to assess a causal relationship. This study, however, has limitations. The study was based on secondary data analysis, important context related to fertility and cultural factors could not be known because the factors were not available in the dataset. Another limitation is due to the cross-sectional design that cannot describe the cause and effect relationship. Further study is needed to investigate women's perceptions of LARC methods and the barriers in relation to their resistance to change to LARC method.
Conclusion
In conclusion, this study revealed a low used in long-acting reversible contraception even though those methods were effective and efficient to prevent the unintended pregnancies. LARC use was associated with older age, higher parity, higher education, visited by fieldworker and desire of no more children. Communication skills among fieldworker need to be enhanced to do counselling and work closely with the community member. 
